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1 OBWEE HA3HAYEHME O3JIEKTPOHHOU MOAENU CUCTEM
TEMNMOCHABXEHUA TOPOACKOIO OKPYIrA TONNbATTU

ONEKTPOHHas MOAENb CUCTEMbI TEMMOCHAOXEHNS1 FOPOLCKOro okpyra TonbATTU Ha 6ase
nporpammHo-pacyeTHoro komnnekca «ZULU» (oanee no Tekcty OM) paspabaTbiBanach B
uensx:

e CO3JaHNA  eguHOW  MHJOpMauUMOHHOM  nnatdopMbl MO cucTEMam
TennocHabxeHus ropoaa;

e MOBbLILWEHNA 3PPEKTUBHOCTN MHGOPMALMOHHOTO obecneyeHnst MnpoLEeccoB
MPUHATUA  pewwleHMn B obnactm  Tekywero  YHKUMOHMPOBAHUS U
NepCcneKTUBHOIO Pa3BUTUS CUCTEMbI TENSNOCHABXEHMS ropoAaa;

e MpOBELEHVS eOuMHOW TMONMUTMKA B OpraHu3aumMn Tekyllen [OesTenbHOCTU
npeanpuaTMin U B NEpPCnekTMBHOM pPasBUTUM BCEWM CUCTEMbI TEMNOCHabXeHUs
ropoga;

e obecneyeHns yCTOMYMBOIO rpPagoCTPOUTESNBHOMO Pa3BUTUS rOpoaa;

e pa3paboTkM Mep [ON1A MOBbIWEHUS HAOEXHOCTU CUCTEMbI TenrocHabXeHus
ropoga;

¢ MWHMMM3AUMM BEPOSITHOCTU BO3HMKHOBEHWUSI aBapUHbIX CUTyauui B CUCTEME

TennocHabXeHus.

PaspaboTaHHas anekTpoHHasi Mogenb NpedHasHayYeHa O PeLleHust crenyroLmx
3adau:

e co3gaHus  OOLLEeropoAcKoM  SMEKTPOHHOM  CXeMbl  CyLLEeCTBYHOLUMX U
MEePCNeKTUBHbLIX TEMNMOBbIX CEeTeM UM OOBLEKTOB CUCTEMbI TEMNOCHAOXEHMS
ropoAckoro okpyra TonbATTY , IPUBSA3aHHBLIX K TONMOOCHOBE FOPOAa;

e ONTMMM3AUMM CYLLECTBYHOLLEA CUCTEMbl TennocHabxenus (onTMMM3auuns
TMOPaBMMYECKUX PEXUMOB, MOAENUPOBaHME nepepacripeaeneHns TennoBbIX
Harpysok Mexay WCTOYHMKaMK, onpederieHne OnTUMarbHbiX AMaMeTpoB
NPOEKTUPYEMbIX U PEKOHCTPYMPYEMbIX TEMMOBbIX CETEN M TEnnoCceTeBbIX
06beKkToB U T.4.);

e MOAENMPOBaHUS NepCnekTUBHbIX BapuaHToOB pasBUTUS CUCTEMBI
TENNOCHAOXeHNs1 (CTPOMTENBCTBO HOBLIX M PEKOHCTPYKLMS CyLLECTBYHOLLNX

WUCTOYHMKOB TEMnoBOMn SHeprn, nepepacnpeneneHne TennoBbiX Harpy3oK
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MexXay WCTOYHWKaMK, onpegeneHne BO3MOXHOCTU  MOAKIIOYEHNS  HOBbIX
noTpebutenen TEnsoBOW 3HEPrMv, onpedenieHve onTUMarnbHbIX BapuaHTOB
KayeCTBEHHOr0 UM HadexHoro obecneyeHus TENnoOBOWM SHEPruer HOBbIX
notpebutenen n 1.4.);

e OMepaTtMBHOIO  MOAENUPOBaHMA  obecneveHnst  TEMrOBOW  3Hepruen
notpedutenen Npyn aBapuiHbIX CUTyaUUsIX;

e 0OMepaTUBHOMO MOSTyYEHUST MHAPOPMALMOHHBIX BbIOOPOK, CMpaBOK, OTYETOB MO
cucteme B LEefIoOM MO cucTeMe TenrocHabXeHns ropoda U no oTAernbHbIM ee
anemMeHTam;

e MOHMWTOPVHT Pa3BUTKS CXEMbI TENNOCHAGXEHMA rOPOACKOro oKpyra TonbsaTTn ;

e obecrneyeHve exerogHoW akTyanusaumn Cxembl TernrocHabXeHWUs ropoCKOro
okpyra TonbatTn B cootBetcTBUM C P3-190 «O TennocHabxeHun» u
MoctaHoBneHnem [lpasutensctBa PP Ne154 «O TpeboBaHMsIX K cxemam
TennocHabXxeHus, nopsaky ux paspaboTkm 1 yTBepXOeHUS» C U3MEHEHUSAMU U
aononHeHnsmn ot 7 oktsiopsa 2014 r., 18, 23 mapTa, 12 nona 2016 r., 3 anpens
2018 r., 16 mapta 2019 .
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2 PA3PABOTKA 3NIEKTPOHHOM MOAEMU CUCTEMbI
TEMNMOCHABXEHUA rOPOACKOIO OKPYIrA TOJNIbATTU

B pamkax pa3paboTkn cxembl TennocHabXeHuss B 4YacTuM 3MeKTPOHHOW Moaenu

BbIMNOSHEHbI crieaytoLme paboThbi:

e BblBEpka M COOTBETCTBYOLLAS KOPPEKTUPOBKA TPACCUPOBKU M XapaKTepUCTUK
TENNOBLIX CeTel Mo npedocTaBneHHbIM  JaHHbIM  TennocHabXaroLmx

opraHusaumi;

e BbIBEpPKA MU COOTBETCTBYHOLLIAS KOPPEKTMPOBKA MOAKMIOYEHHbIX NOTpebutenen B
COOTBETCTBUM C NPeAOCTaBrieHHbIMM Ga3amn abOHEHTOB TennocHabXatoLmx

opraHusauui;

e KanuMbpoBKa 31EKTPOHHOM MoAenn Nno (pakTUYEeCKUM [aHHbIM U3 CYTOYHbIX

BEJOMOCTEN MCTOYHNKOB TEMSIOBOW SHEPTUM.

PaspaboTaHHasa aneKkTpoHHasi MOAenb CUCTEMbl TEMNOCHABXeHWs ropPOACKOro OKpyra
TonbatTn obecneyvmBaeT BbINOMHEHWE BCEX TPeboBaHWIA, NPEAbABNAEMbIX K 3NEKTPOHHbIM
Mozensam B cooTBeTcTBUM € [ocTaHoBneHnem lNpasutensctea PO Ne 154 ot 22.02.2012 «O
TpeboBaHUAX K CxeMaM TennocHabXeHus, nopsaky ux paspaboTkM u yTBepXKOoeHus» (C
N3MEHEHMSIMWN, BHECEHHbIMM NocTaHoBneHusMn MNpasutenbcTBa Poccuiickon Pegepauum ot
07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016, 03.04.2018, 16.03.2019) (nanee

lMocTtaHoBnEHME)

a) rpadmyeckoe npeactaBneHne OObEKTOB CUCTEMbI TEMNMOCHAGXKEHMS C NPUBS3KOM K
Tonorpadn4ecKkor OCHOBE MOCESeHMs, ropoda M C MOMHbIM TOMOMOMMYECKMM ONMCaHNEM

CBA3HOCTUN OO BHEKTOB;
6) nacnopTr3aumo 0OBHEKTOB CUCTEMbI TEMNOCHABXEHWS;
B) MAcnopTm3aumio 1 ONnMcaHmne pacyeTHbIX €AVHUL, TEPPUTOPMANbLHOIO AENEHNS;

F) FI/ID,paBJ'II/I‘-IeCKI/IIZ pacyeT TennoBbIX ceTen nobon CTeneHn 3akosbLOBAHHOCTA, B TOM
yucne FI/ID,paBJ'II/I‘-IeCKI/IIZ pacyeT npu COBMECTHOM pa60Te HECKOJSTbKMX UCTOYHUKOB TEMIoBOMN

SHeprmm Ha egunHyro TENOBYHO CETb;

[1) MOAEeNMpoBaHNE BCEX BMOOB MEPEKIIOHMEHMI, OCYLLEECTBNSIEMbIX B TEMIOBbLIX CETSIX, B

TOM 4Yncne nepekmoqumﬁ TENNOBbIX HArpy30K Mexxay NCTOYHUKaMun TennoBoun SQHEPIrnun;
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e) pacyeT GanaHCcOB TEMNMOBOM 3HEPIMM MO WCTOYHMKAM TEMNSOBOW 3HEPrMn 1 Mo

TeppuTOpManbHOMY MPU3HaKY;
X) pacyeT NoTepb TEMMOBOW SHEPTNN Yepes3 U30NALMIO U C yTeYKaMmN TENNOHOCUTENS;
3) pacyeT nokasartenemn HageXXHOCTU TEMNOCHAXEHNS;

N) TPynnoBble W3MEHEHUA XapaKTEPUCTUK OOBLEKTOB (Y4aCTKOB TENSOBbLIX CeTewn,
notpebutenen) no 3adaHHbIM  KPUTEPUSIM  C  LUENbl0  MOLENMPOBAHUSA  PasnMYHbIX

NepcCriekKTBHbIX BapnaHTOB CXeM TennocHabxeHus;

K) CpaBHUTENbHbIE NbE30METpUYECKUEe rpachukn ana pa3paboTku 1 aHanmsa cueHapyeB

NepCcnekTMBHOIo pa3BUTUA TEMJIOBbIX ceTen.

B pamMKax pa3pa60TK|/| CXEeMbl TensiocHabXxeHust B 4actu 3]'IeKTp0HHOI7I moaenu

BbINOJIHEHbI creaywLine pa6OTbIZ

e cosgaHue mopdernbHon 6a3bl —«ts_2020» («CyliecTBylollee MNOMOXeHne») -
pa3pabotaHHass mMofernbHas 6asa Mo CylecTByOLWEMY COCTOSAHUIO CUCTEMbI

TennocHabxeHusa

e BbiBEpPKa M COOTBETCTBYHOLAA KOPPEKTUPOBKA TPACCUPOBKU N XapPaKTEPUCTUK
TENnoBbIX CceTen Mo npegoctaBneHHbiM  AaHHbIM TennocHabXxaroLmx

opraHusaumi;

e BbIBEPKA U COOTBETCTBYHOLLIAS KOPPEKTMPOBKA MOAKMIOYEHHbIX NOTpebuTenen B
COOTBETCTBUMN C MpeaocTaBreHHbIMN 6azammn aboHEHTOB TenrocHabKaroLmx

opraHusaumi;

° KaﬂM6pOBKa SJ'IeKTpOHHOIZ moaenun no (baI(TI/I‘-IeCKI/IM OaHHbIM N3 CYTOYHbIX

BEJOMOCTEN MCTOYHNKOB TEMSOBOW SHEPTUU;

e B COOTBETCTBUM C MAcCTep-NiaHOM CO3aaHue NepcnekTMBHOM MOAENbHOM 6asbl

Ha nepuog Ao 2038 roga — «ts_2038» («Tennosasa_ceTb_2038»),

e [poBeaeHne rmapaBiiM4ecknx pacydeTtoB A4 OUEeHKM NepCnekTtnBHOIo

COCTOSIHUSI cUCTeMbI TennocHabxenus go 2038 roaa.

36440.0M-1CT.003.000
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3 ONUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wume nono>XxxeHuma

B kayectBe 6a3oBOro nporpaMMHOro obecrneyeHuss ONa peanusauumn  cos3aaHus
ONEKTPOHHON MOAENN CUCTEMbI TENnnocHabXeHus ropoda MCnonb3oBanca MnporpaMMHO-
pacyeTHbIM Komnsiekc ZULU.

B gaHHOM pasfene npeacTtaBneHo KpaTtkoe onucaHue (OyHKLMOHAaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MOAynen nporpaMMHo-pacyeTHoro komnnekca ZULU, Heobxooumbix Ans
akcnnyatauumn SM:

e cepBep reonHgpopmaunoHHom cuctemol Zulu;

e UWHCTpyMeHTarnbHasa reonHgopmaumoHHas cuctema MMC Zulu;

e [MakeT pacyeToB ceTen TennocHabxeHns ZuluThermo;

3.2 Cepsep reonHcpopmaumoHHoOn cucremsl Zulu

ZuluServer - cepsep [MC Zulu, npepoctaBnsoWwmMiA BO3MOXHOCTb COBMECTHOM
MHOronosib3oBaTenbCkonM paboTbl C reocgaHHbIMM B JFlOKanbHOM CEeTU WU rrnobanbHom ceTu
MHTepHeT.

HocTtyn Kk cepBepy ocyluectensieTca Yepes npotokon TCP/IP. Cepsep ZuluServer gaet
BO3MOXHOCTb WCKMOUNTL hanfoBblA AOCTYN KIMEHTa K AaHHbIM Ha cepBepe. KnveHTty
He4oCTyNHa MHdopMaLumsa 0 PU3NYECKOM XPaHEHUN OAHHbIX U OTCYTCTBYET BO3MOXHOCTb MX
HECAHKLMOHNPOBAHHOIO 3MEHEHWSI.

Tarke eCcTb BO3MOXHOCTb pasrpaHMymMTb AOCTYN K AaHHBbIM MeXAy Monb3oBaTensimMu.
Cucrema naponen v npae NO3BONSAET NPEeOOCTaBNATb pasHbIM MOMb30BaTENAM Pa3fnNyHble
BO3MOXHOCTU 1 OrpaHnUYeHns 4ns 4oCcTyna u paboTbl C AaHHBIMMN.

MC Zulu, coxpaHsis BCe BO3MOXHOCTWU HacTonbHom Bepcun TMIC, nveeTt BCTPOEHHbIV
KnMeHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, CNOW, MPOEKTbI U Apyrne AaHHble Zulu Kak ¢
nokanbHOM MaLUWHbI, TaK U C yaaneHHoro KoMnbtoTepa, rae ycraHosneH ZuluServer.

Ana Toro, 4tobbl NoaknNtYMTLCA K cepBepy ZuluServer goctatodHo ykasaTtb ero IP
agpec, nMbo Mmsa KOMMbHOTEPA B JIOKANbHOW CETU UMK Xe UMSA OOMEHa, ecrnv cepBep

pacnonoxeH B cetn NHTepHeT.

36440.0M-11CT.003.000
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PucyHok 3.1 - BetpoeHHbin knueHT NMC Zulu — ZuluServer
3.2.1 Ocob6eHHocTu ZuluServer

AOdpecayusi 0aHHbIX

MC Zulu B cBoen paboTe C AaHHbIMM UCNONbL3YeT MyTb K parvnam croes, KapT,

NPOEKTOB N OpYrnx, 3T AaHHble npencraBliAaoWnMm. nyTb K cba|7|ny MOXET ObITb JIOKalbHbIM

Tmna «C:\Zulu\Buildings.b00» wunn ceteBbiM Buaa «\\server\C\Zulu\Buildings.b00». [Onga

AOCTyna >Xe K AaHHbIM Ha cepBepe, Zulu nonb3yetca agpecom pecypca URL (uniform

resource location) Buga «zulu://server/buildings.zl». NMogobHo TOMY, Kak Beb-6paysep

ncnonbdyet URL anga goctyna k ctpaHnuam Beb-canta, N'MC Zulu ncnoneayet cson Tun URL

ANns agpecaumm K gaHHbIM Ha cepBepe ZuluServer.

HarnoxeHue crioee ¢ pa3Hbix cepeepoes

MC Zulu gaeT BO3MOXHOCTb paboTaTb OOHOBPEMEHHO C KapTamMu U CrOSIMU C PasHbIX

CepBepoB M HaknaabiBaTb B OHOW KapTe Crou C NoKanbHOWM MaLLWHBI U CIoW ¢ cepBepa apyr

Ha Apyra B MPOM3BOSIbHOM MOPSIAKE.

36440.0M-1CT.003.000
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Hanpumep, Ha KapTy MECTHOCTVU B BUAE CIOEB, 3arpyXeHHbIX C yaarieHHoro cepeepa
(oonyctM, 13 WMHTepHeTa) MOXHO HamnoXWTb MraH NPeanpusiTUst C cepBepa [OaHHOro
npeanpusiTUs, a NoBepX PacrooXUTb CXEMY UHXEHEPHBLIX KOMMYHMKaLWIA, pacnooXeHHYH0

Ha KIMEHTCKOWN MaLUnHE.

MHozononb308amersibckoe pedakmupoeaHue
ZuluServer gaeT BO3MOXHOCTb OQHOBpPEMEHHOIo pefakTnpoBaHMA OOHUX U TEX XKe
rpacpmqecmx N TabnM4HbIX AAHHbIX HECKONbKMMMK MNOSb30BaTENSAMM. I'Ipm 9TOM BefeTcA

He3aBUCUMbIW OS1S1 KaXXA0ro nosibaoBaTens XypHan oTkarta.

Aemomamu4eckoe o6HoeIeHuUe Kapmbli
|_|pl/l M3MEHEHNN AOaHHbIX OOHUM U3 KIMEeHTOB, CepBep ornoBelaeT BCeX KIMEHTOB,
NonNb3yKLWNXCA B OaHHbIA MOMEHT 3TUMW AaHHbLIMW, YTO npmeBoaAnUT K aBTOMaTU4E€CKOMY

OOHOBMEHMIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHvpoBaH TakK, 4TOObl OaTb BO3MOXHOCTb ObICTPO W MPOCTO
onybnMkoBaTb AaHHbIE, CO3A4aHHbIE C MOMOLLBI HacTonbHon Bepcun MAC Zulu. dusnyeckui
dopmMaT AaHHbIX MPU 3TOM He MeHsieTcs. [JoCTaTOYHO C MOMOLULIO YTUMUTBLI MOLTOTOBKM
AaHHbIX UM BPYYHYK HACTPOUTL CCbINKM Anga cepBepa ZuluServer n gaHHble CTaHOBATCHA
AocTynHeiMu B ceTu. MNMoaobHo Beb-cepepy, cepaep Zulu No 3anpocy C KIMMEHTCKOro MecTta

HY>KHOTO pecypca NpeaoCTaBuUT AaHHbIe, COMOCTaBIIeHHbIE C 3TUM PEeCYPCOM.

AOMuHUCmMpupoeaHue 0aHHbIX

ZuluServer npegocTaBnsieT BO3MOXHOCTb pa3rpaHN4nTb AOCTYN K AaHHbIM U HA3HAYUTb
pasnunyHble npaBuna M npaBa AOCTyna K HUM. MOXHO npenoCTaBuUTb Kak aHOHVMMHBIN
AOCTyna K AaHHbIM Ans LWMPOKOW MyOnuKM, Tak M OorpaHMuMTb ero Ans y3Koro kpyra
nonb3oBaTenien, OnNpedenuB Ansi KaXOoro M3 HUX Kakue onepauumM C AaHHbIMU  emy

paspeLLeHbI.

Web-cnyx6b1 WMS u WFS
ZuluServer no3sonsieT pabotatb C JaHHbIMK cepBepa No cneundpukaumam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspabotaHHbimn OGC

36440.0M-11CT.003.000
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(Open Geospatial Consortium).

Web-cnyx6a WMS nossonsetr otobpaxaTb Crou U KapTbl cepBepa Ha KMEHTaXx,
nogaepxmeatrowmx cneumdpmkaumm WMS, B yactHocti, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplnfo, ArcGIS un gp.

Web-cnyx6a WFS obecneumBaeT 4OCTyN K BEKTOPHOM M CEMaHTUYECKON MHpopMaLumm

cepBepa Ans KNMeHTOoB, NoAAepKUBaOLWNX AaHHYO creumndurKkaumio.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbIM

lMpaBa goctyna K cepBepHbIM AaHHbIM AN NONb30BaTeNA UNn rpynnbl NONb3oBaTenemn
MOXXHO OrpaHNYnTb 06NacTbLO, 3a4aHHOM NPOCTLIM UM COCTaBHbLIM MOSIUTOHOM.

Ecnn BBEOeHO Takoe OrpaHMYeHue, TO MOSNb30BaTeNlb CMOXET OTOOpaxaTb Crion U

onepunpoBaTb JaHHbIMU TOJ1bKO B rpeaenax yKa3aHHOI7I obnactu.

Aemopu3sayusi Windows
Mpu coegmHeHnn ¢ ZuluServer BO3MOXHO UCNONb30BaTh y4eTHble cBeadeHna Windows
Ans aBTopM3aumMn Nonb3oBaTeNisl Ha cepBepe, Kak 3To AenaeT, Hanpumep, Microsoft SQL

Server. [None3oBartento He HY>XHO NOCTOAHHO BBOAWUTb JIOTMH U MapOrib.

3.3 MHcTpymeHTanbHasa reovHpopmaumoHHas cucrema N’MC Zulu

MC Zulu - wHCTpyMeHTanbHas reovHdoOpMauuoHHas cucteMa Ansg  CcosdaHus
9NEKTPOHHbLIX KapT, MMAaHOB M CXeM, WHAOPMAaLMOHHO-CNPABOYHbIX CUCTEM, BKIHOYast

MOZENMPOBaHNE MHXEHEPHBLIX KOMMYHMKaLUWIA M TPAHCMOPTHBLIX CUCTEM.

eoMHdopmaumoHHaa cuctema Zulu npegHasHadyeHa pgns  paspabotkn  TUC
NPUIOXeHUn, Tpebylowmx Bu3yanu3aumm MNPOCTPAHCTBEHHbLIX [AaHHbIX B BEKTOPHOM W

pacTpoBOM BMAe, aHarnm3a nx Tonosiormm n nx cBA3n ¢ ceMaHTn4eCKMMmn 0asamu gaHHbIX.

C nomowbto Zulu MOXHO co3gaBaTb BCEBO3MOXHbIE KapTbl B reorpadyuyeckmx
NPOEKUMSAX, UMW MNaH-CXEMbI, BKITOMAs KapTbl U CXeMbl MHXEHEPHbLIX CETEN C NOAAEPKKOM X
Toronornn, paboTtaTb C OONbLIMM KONMMYECTBOM pPacTpOB, MPOBOAWUTb COBMECTHbIN
CEMaHTUYECKUI 1 NPOCTPaHCTBEHHbIN aHanun3 rpadonyeckmx 1 TabnmnyHbIX AaHHbIX, CO34aBaTh

pas3nnyHble TeMaTn4yeckme KapTbl, OCYLLECTBIIATb SKCMOPT N UMMOPT OaHHbIX.

MC Zulu nosBonsieT MMNOPTMPOBaTb [AaHHblE W3 Takux nporpamm kak Maplnfo,

36440.0M-11CT.003.000
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AutoCAD Release 12, ArcView. B pesynbTtate nmnopta 6yayT nosydeHbl BEKTOPHbIE CIOW C
roToBbIMW OBBLEKTaMK, NMPU ITOM BCE XapaKTEepUCTUKM, TakMe Kak Maclitab, LuBeT v npouve
OyayT coxpaHeHbl. Ecnn k obbektam B 0OMeHHOM popmate Obina npukpensnieHa 6asa

AaHHbIX, TO OHa TaK >Xeé UMIMOPTUPYeTCA B Zulu.

MoMumo mmnopTta Zulu MMeeT BO3MOXHOCTb 3KCMoOpTa rpadduyeckmx OaHHbIX B Takue
nporpammbl kak Maplinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CEMaHTUYECKUX AaHHbIX
BO3MOXEH B 3NeKTPOHHYI0 Tabnuuy Microsoft Excel wnu ctpanmuy HTML. B cucteme Zulu
Tawkke MoryT 6e3 npeobpasoBaHMA WCMONb30BATLCA OnNucaTenu pacTpoBbiX OOLEKTOB B

dopmatax Maplnfo n OziExplorer.

eovHopmaLmoHHaa cuctema Zulu No BHELHEMY BuAy BecbMa MOXOXa Ha LUMPOKO
pacnpocTpaHeHHble NpoaykTbl cemenctea Microsoft Office n nmeet cxoxee obopyaoBaHue

MEHIO U NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu N’NC Zulu

Cucrtema obnagaeT LUMPOKMMM BO3MOXHOCTAMM:

e CO030aBaTb KapTbl MECTHOCTM B Pa3fnU4HbIX reorpaddnyecknx cMcteMax KoopauHat u
KapTorpadu4ecknx npoeKkumsx, oTobpaxaTb BEKTOPHble rpadmyeckme OaHHble CO
crnaxuBaHmem n 6e3 crnaxmnBaHus;

e OcCyuwlecTBnsATb 00paboTky pacTpoBbix M3obpaxeHun gopmatos BMP, TIFF, PCX,
JPG, GIF, PNG npv nomoLM BCTPOEHHOIO rpadpnyeckoro peaakropa;

e 0OMb30BaTLCA AaHHLIMU C CepBEPOB, noaaepxmsaromx cneumdukaumo WMS (Web
Map Service);

e C NOMOLLLIO CO30aBaEMbIX BEKTOPHbIX CIIOEB C COBCTBEHHLIM OMHAPHBIM hopmaTomMm,
obecneumBalOLLMM  BbICOKYHO CKOPOCTb paboTbl, BEKTOPM30BaTb pPacTpoOBble
n3obpakeHus;

e Mpu BEKTOpM3aUMM UCMOMb30BaTb Kak MNPUMUTUBHbIE OOBLEKTbI (CMMBOJSIbHbIE,
TEKCTOBblE, NWHENHble, NnowaaHble) Tak U TUNOBble OOBLEKTbI, ONUCbIBaEMble
CaMOCTOSATENBHO B CTPYKTYpE Cros;

e paboTaTb C CEMaHTUYECKUMW AaHHbIMW, MNOOKMOYAEMbIMU K CFIOK U3 BHELLHWX
ncroyHmkos BDE, ODBC unn ADO 4epes onucatenun 6a3 gaHHbIX (MonyvaTb AaHHble
MOXHO 13 Tabnuuy Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux uctoynnkos ODBC unu ADO);

36440.0M-11CT.003.000
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BbINOSHSATL 3anNpockl kK 6a3am AaHHbIX C 0TOBpaXeHneM pe3ynbTaToB Ha kapTe (MOMCK
onpeneneHHon nHopmMaumm, HaxoXaeHne CyMmbl, MakCUMarnbHOro, MMHUMAIbHOMO
3Ha4yeHua, 1 T.4.);

BbIMOMHATbL MPOCTPAHCTBEHHbIE 3anpocbl MO OObEKTaM KapTbl B COOTBETCTBUM CO
cneundukaumamm OGC;

cosgaBaTb Mofesnb pernbeda MeCTHOCTU U CTPOUTbL Ha ee OCHOBE W3OSNMHWUW, 30HbI
3aTonneHusa npodounmn n pacTpbl penbeda, paccymTbiBaTh MIOLWAAN N 06beMbI;
9KCNOPTUPOBAaTb [aHHble U3 ceMaHTuMdeckorW 6asbl MnuM pesynbTaTtbl 3anpoca B
3ANeKTpPoHHYto Tabnuuy Microsoft Excel nnm ctpanmuy HTML;

[MporpaMMHO MM NO CEMaHTUYECKMM AaHHbIM CO34aBaTb TeMaTUYeCcKne packpacku, ¢
MOMOLLBIO KOTOPbIX MEHSAETCS CTUIb OTOBpaXeHUa 0O bEKTOB;

BbIBOAUTb AN BCeX OOBbEKTOB Crosi HaaAnucy nnm GUpKKW, TEKCT HAOMMCKU MOXET Kak
BpaTbCca U3 ceMaHTu4eckon 6asbl aHHbIX, TaK U NepeonpeaensiTeCs NPorpamMmmHo;
oTobpaxaTb 0ObekTbl cnoa B dopmate  nceBgo-3D  nosBonstolem
BM3yanunampoBaTbCA OTHOCUTENbHbIE BbICOTbI 06BbEKTOB (Hanpumep, BbiCOTbI 34aHUN);
co3gaBatb W MCMonb3oBaTb OUONMOTEKY rpadnyeckMx SnNeMEHTOB  CUCTEM
TennocHabXXeHns 1 peXXMMOB X (PYHKLIMOHNPOBaHWS;

co3gaBaTb pacyeTHble CXeMbl WHXEHEPHbIX KOMMYHMKAUMW C aBTOMaTU4eCKUM
dhopMmpoBaHMEM TOMOSOMMN CETU 1 COOTBETCTBYHOLLMX 633 AaHHbIX;

N3MEHATb TOMOJOMMIO CETEN N PEXMMbI paboThbl €€ ANEMEHTOB;

peLlaTb TONosiormyeckne 3agaydn (M3MeHeHNe COCTOSIHUS OOBEKTOB (MEePEKIOYEHNS),
MOUCK OTKITHOYaOLWMX YCTPOWCTB, MOUCK KpaTyaumlimx MyTen, MOUCK CBA3aHHbIX
0O6BbEKTOB, NOMCK KOmeL);

Anst BbICTPOro MNepeMeLLeHns B Hy)KHOEe MeCTO KapTbl YCTaHaBnuBaTb 3aKnagku
(3aknagka Ha TOYKy Ha MECTHOCTU C onpeenieHHbIM MacliTabom OoToBpaXKeHus u
3aknagka Ha onpefeneHHbln obbekT cros (BecbMa YyOobHO, ecnn ob6bekT -
ABWXYLLIMCA MO KapTe));

C MOMOLLBIO NPOEKTOB packpbiBaTb CTPYKTYpy TOr0O WM  MHOrO OOBbEKTa,
N300pakeHHOro Ha KapTe CXemMaTU4YHO;

co3gaBaTb MakeTbl NevaTy;

UMNopTMpPOBaTh rpadmyeckme gaHHble n3 Mapinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

aKcrnopTupoBaTth rpaduyeckne gaHHble B Mapinfo (MIF/MID), AutoCAD Release 12
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(DXF), ArcView (SHP) n Windows Bimmap (BMP);

e CO3gaBaTb Makpockl Ha a3blkax VB Script nnm Java Script;

e OCyLLeCTBMNATb MPOrpaMMHbIA OOCTYN K OaHHbIM 4Yepe3 OObeKTHyt Modenb Anis
HanucaHus cobCTBEHHbIX KOHBEPTEPOB;

e Cco37aBaTb COOCTBEHHbIE NPUNOXEHWS, paboTatoLme nog ynpasneHnem Zulu.

3.3.1.1 OpraHmsaumsa rpachmueckux gaHHbIX

paduyeckne OaHHble OpraHM3oBaHbl nocnovHo. Crnon  sBNsSieTcs  OCHOBHOW
WH(POPMAaLMOHHOM eauHUUENn cucTembl. Kaxabil OObEeKT Crosi UMeeT  YHUKasbHbIN

noeHtudukatop (ID unu «kntoyy). MNMogaepxmeaemMble TUMbI COEB:

e BEKTOPHbIE CNow;
e pacTpoBble Crou;
e cnowu penbeda;

e crnon WMS (Web Map Service).

BekmopHbie criou

BekTopHble crnon nmerT cobCTBEHHbIM BMHApHLIN hopMaT gaHHbIX, YTO obecneynBaeT
BbICOKYO CKOpPOCTb paboTbl rpadmyeckmx u TOMOMOrMdeckux anroputmoB. Wmeetcs
BO3MOXXHOCTb MPOrpamMMHOro 4ocTyna K AaHHbIM Yepe3 OObeKTHy0 MoAernb Af1S HanncaHus

COBCTBEHHBIX KOHBEPTEPOB.

OO6beKTbl BEKTOPHOIO Crosi AENATCS Ha NPocTble (MPUMUTUBLI) U TUMOBbLIE

(knaccmdunumpoBaHHbIE 0OBEKTHI).
MpuMUTMBBI MOTYT BbITb:

e TOYeYHble (MMKTOrpaMMbl UK KCUMBOSbI»);
e TEKCTOBbIE;
e JIMHEWHbIE (TMHUW, NOSINHUN);

e nrowaaHble (KOHTYpPbI, NOMMKOHTYPbI).

TunoBble 0OBEKTbI ONUCbIBAOTCA B OMONMOTEKe TUNOB 0OBbEeKToB. Kaxabin Tun
ONUCbIBaET MOLLAAHON, NMMHENHBLIA UM CUMBOJSIbHBLIA TUMOBOW rpadonyecknin obbekT, umeeT

nonb3oBaTenbCKoe Ha3BaHuUe U MOXEeT ObITb CBAA3aH ¢ coOCTBEHHOW cemaHTudyeckon 6asomn
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AaHHbIX.

Kaxgbih MmN oObekta MOXET WMETb HEeCKOSbKO pexnmoB, KOTOpble WMEKT
nornb3oBaTtesibCkoe Ha3BaHWe, W 3adaloT pasrindHble cnocobbl OTO6pa)KeHVIﬂ AJaHHOro

TUNOBOro ObbekTa.
TunoBble 06beKTbI MOTyT BbITb:

e TOYeYHble (MMKTOrPaMMbl UK KCUMBOSTbI»);
e JIMHEWHbIE (TMHUW, NOSNITNHNN);

e nrowaaHble (KOHTYPbI, MOMMKOHTYPbI).

ATpUOYTUBHbIE UM CEMaHTUYeCKNe LOaHHble BEKTOPHOMO Cl0si XPaHSITCA BO BHELUHEM
MCTOYHUKE AaHHbIX M MOAKIHYAOTCS K CrOK Yepes3 COOCTBEHHLIN onucaTtenb 6a3bl AaHHbIX. K
OLIHOMY CIOK0 MOXET ObITb MOAKMOYEHO NONEPEMEHHO NPOM3BOSIBHOE YMCIIO CEMaHTUYECKNX
6a3 gaHHbIX. [MpuMUTUBBLI NONb3ytOTCA 0bLen cemMaHTudeckon 6a3on AaHHbIX, TUMOBbIE
00BbEKTbI - CODCTBEHHOW A8 KaXKOoro Tuna (ogHako Ans pasHbIX TUMOB MOXHO MOAKMYUTL

OfHY U1 Ty Xe 6aay).

Pacmpoesie criou

PacTtpoBbiM cnoem MoXeT ObiTb NMMBO OTAENbHbIA PacTPOBLIN OOBLEKT, NMOO rpynna
pacTpoBbIX 06BHEKTOB. PacTpoBas rpynna MOXeT cogepxaTb NPOU3BOSIbHOE YMCHO PacTPOBbIX
OOBbEKTOB MM BMOXEHHbIX PacTpoBbIX rpynn. Yncno pacTtpoB B Croe OrpaHWYeHo nullb

ONCKOBbIM MPOCTPaHCTBOM (ZU|U cnpaBnaeTcsa C nofieM N3 HECKOJbKUX TbICAY paCTpOB).

MopoepxmBaemsble hopmaTbl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora ¢ cucremamm KoopgMHatr M Kaprorpadpumueckumm

NPoEeKuUaAMM

padmyeckme p[aHHble MOIYT XPaHUTbCA B PasfUYHbIX CUCTEMaxX KoopauHaTt u

OTO6pa)KaTbCFI B Pa3fMiNM4HbIX MPOEKUNAX TpexmepHon NOBEPXHOCTU 3emMnu Ha NNocKOCTb.

Cuctema npeanaraeT HaGop npedonpedeneHHbIX cucteM koopavHat. Kpome Toro
nonb3oBaTeNlb MOXET 3a[aTb CBOK CUCTEMY KOOPAMHAT C MHAMBMAOYalbHLIMU NapameTpaMu

ANa noaaepKMBaeMbIX CUCTEMON MPOEKLNNA.
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B yacTHoCcTM 3Ta BO3MOXHOCTb MO3BONST, MPU M3BECTHbIX MNapameTpax (Krouvax
nepexona), NPVBA3bIBaTh AaHHbIE, XPaHSALLMECS B MECTHOW CUCTEME KOOpAMHAT, K OAHOW U3

rnobarnbHbIX CUCTEM KoopauHar.

[1aHHbIE MOXHO nepenpoeunpoBaTb 13 O[HOWM CUCTEMBI KOopAuMHAaT B ApYyryto.

3.31.3 OpraHmsaumsa CeMaHTU4YeCKUX AaHHbIX

CemaHTM4yeckme pJaHHble MOAKMIYAaTCA K CroK U3 BHELWHUX UcTodHukoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) nnn ActiveX Data Objects

(ADO) yepes onuncartenu 6a3 AaHHbIX.
Mony4aTb faHHbIE MOXHO U3:

e Tabnuuy Paradox, dBase, FoxPro;

¢ Microsoft Access;

e Microsoft SQL Server,

e ORACLE;

e apyrue ncrodHmkn ODBC unun ADO.

Umnopm/akcnopm OaHHbIX
Bo3MoykeH MMNOPT/3KCNOPT AaHHbIX B cneayroLme dopMarthbl:

¢ Maplinfo MIF/MID;

e AutoCAD DXF,

e Shape SHP;

e OkcnopT kapTbl (Windows Bitmap (BMP));

e JkcrnopT cemaHTudeckux ganHHbIX (Microsoft Excel, HTML, TekctoBbI dhopmar).

3.3.14 MpepcraBneHue paHHbIX Ha KapTe

Kapta mMoxeT cogepaTb NMPOM3BOSIbHOE YMCIIO rpadduyeckmMx CroeB - OOHU U Te e
rpadomyeckme crnoum MoryT ObiTb NMOMELLEHbl B pasHble KapTbl C pasHbIMU HACTPOWKaMu
oTobpaxeHusl. Kapta uMeeT BO3MOXHOCTb 3afaHusi MOb30BaTENbCKOro UMeHM, LBeTa hoHa

N MacLUTabHON CeTKW.
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[aHHble, XpaHAWMXCA B pasHbIX CUCTEMAaX KOOpAMHAT, MOXHO OTOGpaxaTb Ha OOHOM
KapTe, B OQHOW M3 KapTorpaduyecknx npoekumin. MNpyn aToM nepecyeT koopauHat (ecrnv OH
TpebyeTcs) n3 ogHOro gatyma B ApPYrov U U3 O4HOW MPOeKuMn B OpYryro Npou3BOAUTCH Npu

oTOBpaxeHun "Ha nety".

MpUMUTMBBI MOTYT MMETb MHAMBUAYamNbHbIE CTUIN OTOBPaXXeHWs (UBET, CTUMb, TOMLLMHA
NMHWIA; UBET M CTWUMb 3anMBKK; MUKTOrpamma; copmar Tekcta). TunoBble OObEKTbl MMET
CTUIb B 3aBUCUMOCTU OT pexmmMa (COCTOSIHWS), KOTOPbIA onpeaensieTca B Gubnmotekn Tmnos
o6bekToB crod. CTunbe NPUMUTUBOB MOXET NEPEONpPeaenaTb KapTon - Ans BCeX NPUMUTUBOB

MOXXHO NMPpUHyONUTESIbHO 3adaTb OAUNH CTUTb.

CTnnb OOGBLEKTOB MOXHO MEHSITb C MOMOLUBI0 TeMaTU4ecKkux packpacok. Mpyu atom

pacKpacka MOXeT ObITb CO3a4aHa No CeMaHTUYECKUM OaHHbIM UMK nporpamMmmHoO.

EcTb BO3MOXHOCTb BbIBOAUTb ANt BCEX OOBLEKTOB Crosi HagmuMcu unmn Gupku. Tekct
HaanMcKM MOXeT BpaTbCs M3 cemMaHTM4Yeckon 6asbl AaHHbIX. TEKCT HAAMMCU Takke MOXET
nepeonpeaensitbCs MPOrpamMMHO. BUpkM reHepupytoTcsi aBTOMaTUYeCckn, HO MOryT MOTOM

paccTaBnsATLCS NONb30BaTENIEM B HY>KHOE PaCroNioXXeHNE U B HY)KHOW OpUeHTaLMN.

,D,J'IFI 6bICTpOFO nepemMmelieHnda B Hy>KHO€ MeCTO KapTbl MOXHO yCTaHaBIIMBaTb 3aKiaaKu.

3aknagka Ha TOYKy Ha MECTHOCTYM C onpeaeneHHbIM MacluTabom oToGpaXKeHusI.

KapTy MOXHO nevaTtaTtb C pas3nuyHbIMK ONUMSIMU (Ha O4HOW CTPaHMLE UMM HECKOSbKMX
CTpaHuuax, B 3aJaHHOM MacliTabe unu BnmMcaB B 3aaHHble rabaputbl, HA CTpaHUUax ans

nocneayoLLEn CKIEeNKM n T.4.).

3.3.1.5 OpraHmsaumsa Kapr

MveeTcss BO3MOXHOCTb YOOOHO oOpraHu3oBaTb KapTbl, OObeauHEHHble obLen
TemaTtukon. COBOKYMNHOCTb KapT, 06beaMHEHHbIX OOLWMM NOMb30BaTENBCKUM UMEHEM U, ECIN
TpebyeTcs, HabopOM MEPaAPXMYECKMX CBA3EM MEXaOy 3TUMKU KapTamu, npeacraBnsieT cobou

NPOEKT.

B pamkax npoekta kapTbl MOXHO CBSA3blBaTb MEXAy COOOM C MOMOLLBIO MMNEPCCHISIOK.
'Mnepcchbinka onpegensieTca OT obbekta B OQHOM KapTe K APYronM KapTe C yKasaHWeMm

MeCTOpacronoXeHus 1 macwwtaba.
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3.3.1.6 PepaktupoBaHue o6bekToB

ans penakTnpoBaHunA U BBOOaA o6bekToB npeaycMoOTpPEeHbI:

e BO3MOXXHOCTV BBOAA W PEAAKTUPOBAHWS:
— BBO[ C 3KpaHa MbILLKOW
— BBOf, NO KOOpAMHATaM C KnasmaTypbl
— TpaccupoBKa fNHUIN
— aBTO3aMblKaHWe KOHTYpOB
— Bblpeska/konMpoBaHue/BcTaBka - oybnmposaHve
— MoBOpPOT 06beKTa.
e oriepaumun oTMeHbl/Bo3Bpata aevnctemsa (Undo / Redo).
e pefakTMpoBaHue rpynnbl OOBHEKTOB:
— yQaneHuve - nepemeLLeHve;
— pybnupoBaHue;
— MOBOPOT - Bblpe3ka/KonMpoBaHe/BCTaBka.
e pedakTMpoBaHWe areMeHTOB obbekTa:
— nepemelleHne/yaaneHe/BcTaBka y3rnos;
— nepemeLlleHne/yganenne pebep;
— pasbueHne y4acTka CUMBOSTbHbIM OOBHEKTOM.

e TpaHcdopMauus.

3.3.1.7 BekTopHble OoBeprierMHbie onepauum

OBepneit - onepaumnst HanoXeHust Apyr Ha Apyra OByX uUnu Gonee crnoes, B pesynbTaTe
KoTopoi  obBpasyeTcs  OAMH  MPOWM3BOAHLIA  CMOW,  COAepPXaluuiA  KOMMO3ULMIO
NPOCTPaAHCTBEHHbIX OOBLEKTOB UCXOAHbIX CIOEB, TOMOMOrMI0 3TON KOMMO3VULMK U aTpubyThl,

ap1METNYECKN UK NOTMYECKN NPOU3BOAHbBIE OT 3HAYEHWIN aTPUBYTOB MCXOAHBLIX OOHLEKTOB.
MoaaepxuBatoTcs creaytoLLmne BEKTOPHbIE OBEprieiHbIe onepaumm:

e 0b6beanHeHne 06bEKTOB C HacneoBaHeM ID (YHUKanbHOro naeHTudmkaTopa);
e pasbeanHeHNe OOBHEKTOB;
e pasgerieHne ogHoro obbekTa rpynno 06 HLEKTOB;

e Bblpe3ka u3 ogHoro obbekTa obnactu rpynnbl 06 HLEKTOB;
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e OTpe3aHne obbeKTa BHE 0bnacTu rpynmnbl pyrnx 06 bEKTOB;
e y3rI0BaHME;
e OydepHbie 30Hbl;

e OCTPOEHME KOHTYPOB MO CeTM.

3.3.1.8 KoppekTtupoeka pactpos

B cucrteme peanusoBaHa KOpPpPEKTUpOBKA pacTpoBbiX ansioB, coaepXxalimx
CKaHMPOBAHHYKD C [MMaHLWETOB TOMOOCHOBY. KOppekTMpoBKa WCKaXXEHUM CKaHWpPOBaHUSA
NPOM3BOANTCS MO TOYKaM pacTpa, KOOpAuHaTbl KOTOPbIX M3BECTHbl. Kak MUHUMYM LOIDKHbI
ObITb M3BECTHbI YEThIPE TOYKM, ONpeaenstoLLme yribl nraHweTa.

Mpouenypa KOPPEKTUPOBKM CO3OAET HOBbIN PacTp, Yribl KOTOPOro CoBNaaaroT C yrnamu

nradHweTa, T.e. npoueaypa KOppeKTUpPOBKU o6pe3aeT OTCKaHUpPOBaAHHbIE, HO NNLLHKWE, NONA.

3.3.1.9 MopenupoBaHue ceTem M TONOJIOrMYeCKMe 3agaum Ha ceTax

Hapsgy ¢ obbliHbIM gna TUIC  pasgeneHnem OOBLEKTOB Ha KOHTYpbl, FlOMaHble,
KOMOWHMPOBAHHbIE KOHTYPbl, KOMOWHMPOBAHHbIE NOMaHble, Zulu noaaepXuBaeT JIMHENHO-

Y3J10BYHO TOMOJI0IMI0, YTO NO3BOJIAET MOAENMpoBaTb NHXEHEPHbIE CETU.

Hapsigy ¢ o6bl4HbIM anga TMC pasgeneHnem 00bEKTOB Ha KOHTYPbI, IOMaHble, CUMBOIbI,
Zulu nopoepXvBaeT  NIMHEWMHO-Y3MOBYO  TOMOSIOMMIO, YTO MO3BONSAET MoLenMpoBaTb
WHXXEHEPHbIE N Opyrne ceTu. Tononornyeckas ceteBasd MoLeNb NpeacTaenseT cobon rpad
CeT, y3namm KOTOPOro SIBASKOTCA TOYeYHble O6beKTbl (KonoAubl, UCTOYHWKK, 3a[BUXKKM,
PYOUNBHUKW, NepekpecTkn, notpebutenn mn T1.4.), a pebpamun rpada SBNSATCS JNIMHENHbIE

06bekTbl (kabenu, TpybonpoBoabl, y4acTKU AOPOXHON CETU U T.4.).

Toronornyecknin  pefakTtop co3gaeT  MatemMaTMyeckylo  Mogenb rpadga cetu
HernocpeaCTBEHHO B Mpouecce BBoAa (pucoBaHus) rpadpmyeckon MHdopmaumn. Mcnonbays
MOZESb CETU MOXHO peLlaTb psg TOMONOrMYecknx 3agad, NOUCK KpaTyanwero nyTu, aHanms
CBA3HOCTW, aHanu3 Korney, aHanu3 OTKIYEHWN, MOUCK OTKIIoYaloWmMX YCTPOUCTB U T.4.
MOXHO MEHATb COCTOSHUS OOBEKTOB (MEepPEKNoYeHMs) C NOcneayowmnM aBTOMaTUYECKUM
OBHOBMEHMEM COCTOSHUSI BCeW ceTu (HanpuvMmep, BKIHOYEHME/BLIKITIOYEHNE  3a0BWDKKU

TpybonpoBoaa) BbIMOMHATL MOMCK  OTKMKOYAOLWMX  YCTPOUCTB  (hopMupoBaHMe crucka

0OBEKTOB, MMEKLLMX MPU3HAK «OTKMoYaloLlee YCTPOMCTBO», MPU OTKIOYEHUM KOTOPbIX

36440.0M-11CT.003.000
23



OBOCHOBbIBAIOLIWE MATEPUAJIbI K CXEME TENJIOCHABXEHWA TOPOACKOIO OKPYIA TONATTU HA NEPUO A0 2038 FOJA.
FMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNOCHABXEHUA»

BblOpaHHbIN OOBLEKT Takke NEpPeBOAUTCA B COCTOSIHUE «OTKIOYEH»), KpaTdanwmx nyTen
(HaxoauTb KpaTyanwmi NyTb NO CETU MeXay BblOpaHHbIMK y3riamMu C y4eTOM HanpasfieHUi
Yy4aCTKOB), CBsI3aHHbIX OOBEKTOB (HAXOOUTCA MHOXECTBO OOBLEKTOB CETWU, OOCTUKUMBIX U3
BblOpaHHOro yana ceTn, OOCTWKMMOCTb MOXET onpegenatbca 6e3 ydeta HanpasneHus
Yy4acCTKOB, C Y4ETOM WM MPOTMB HanNpaBfieHNsa y4acTKOB), UCKaTb BCE KOMbLa CEeTU, B KOTOPbIE

BXOASIT BCE BblOpaHHbIE OOBLEKTHI.

CeTb BBOAMTCA KaKk COBOKYMHOCTb TWMOBbIX TOYEYHbIX OOBLEKTOB, COEAUHEHHBLIX
TUNOBLIMW JIMHENHLIMA OOBLEKTAMM, UMEILLUMMM MPU3HAK  «yvacTok». WHdopmaums o
Tononornm hopmMmnpyeTcs aBTOMaTUYECKU - ECIN «MOTAHYTbY» 3a y3en Unn pebpo, cBsA3aHHbIe
0b6bekTbl Takke nepemelatoTcst. OB6bEKTbI CETM MOXKHO OTKPEnnsiTb U 3aHOBO MPUKPENnnsTb

APYT K APYry OOHUM ABMKEHNEM MbILLKW.

Mopgenb cetn Zulu gaBnsieTcs ocHOBOM Ansi paboTbl MOAOYNS pacyeToB WHXEHEPHbIX

ceten ZuluThermo.

3.4 MUHcTpymeHTanbHasa reouHcpopmaumoHHaa cucrema NC Zulu

Moayne ZuluThermo no3BondeT cos3gaTb PacHETHY MaTeMaTUYECKYd MOAENb CeTwu,
BbINOMHWTL  MacnopTM3aumio  CEeTM, W Ha OCHOBE CO34aHHOM MOAENW  pellatb
MH(POPMaLMOHHbIE 3adaun, 3adadn TOMOSIOMMYECKOro aHanmsa, W BbINOMNHATbL pPasfnyHble

TennornapaBrnmMyeckme pacyeThbl.

Pacquy noagnexart TYNUKOBblIE W KOJbLEBblE TErnjoBble CEeTUn, B TOM 4YuUCne C
NOBbICUTENNbHbIMA HaCOCHbIMW CTaHUnAaMn n apoccenmpyromnmmn yCTpOVICTBaMM,

pa6OTaI'OLLI,I/1€ OT OAHOro UM HeCKOJIbKNX NCTOYHUKOB.

Mporpamma npegycmaTpuBaeT TennornapaBinvyecknii pacdeT C MNpUCOeOuHEHMEM K
ceTn nHavBMayanbHbIX TennoBbix NyHKTOB (ATT1) n LeHTpanbHbiX Tennosblx nyHkToB (LITTT)

MO HECKOMNbKMM AECATKaMM CXEMHbIX PELLEHNI, MPUMEHSIEMbIX Ha TeppuTopun Poccun.

Pacuet cuctem tennocHabxeHust MoxxeT npon3BoanTbCA C y4ETOM yTEeYeK 13 TennoBomn
cetTn n cncrtem TGI'IJ'IOI'IOTpGGJ'IeHI/IFI, a TaKkKe TenroBblX NMOoTepb B pr60ﬂpOBOﬂaX TEennoBoun

ceTn.

Pacuet TennosbIx noTtepb BeOeTcd nmbo no HOPMaTMBHbIM MNOTEPAM, nmbo no

C*)aKTI/I‘-IeCKOMy COCTOAHUIO N30J14LNN.

Pac4yeTbl ZuluThermo moryT paboTaTb Kak B TECHOW MHTErpaumm ¢ reonHdopmMalnoHHON
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cuctemon (B Buge mogyna pacwuvpenus TUC), Tak M B Buae OTAENbHOW OUBNMOTEKM

KOMIMOHEHTOB, KOTOPbIE NO3BOJIAIOT BbIMOJIHATL pac4eTbl N3 I'IpVIJ'IO)KGHVIVI nosib3oBaTesnen.

CocraB 3agau:

e [OCTPOEHUE pacyHETHOM MOAENN TEMIOBOW CETH;
e nacnopTusaunsa o6beKToB ceTu;

e Hanago4HbIN pacyeT TeNoBOW CeTH;

e OBEPOYHbIV pacyeT TEMMOBOW CETH;

e KOHCTPYKTOPCKUIW pacyeT TennoBown ceTu;

e pacyeT Tpebyemoin TemnepaTypbl Ha UCTOYHUKE;
e KOMMYyTaUMOHHbIE 3a4a4u;

e MOCTPOEHNE NbE3OMETPUYECKOIO rpadmka;

e pacyeT HOpMaTUBHbIX NMOTEPbL TEMNA Yepes3 NU30NALMIO.

3.4.1 MocTpoeHue pacueTHON Moaeriv TernJioBoM Cetu

Mpn pabote B reonHOPMaLMOHHOM CUCTEME CETb OO0CTaTOYMHO MPOCTO U BbICTPO
3aHOCUTCA C MOMOLLBIO MbIWKXW UK no koopauHatam. [lpu atom cpasy opmmpyeTcs
pacyeTHass mogernb. OcTtaeTca nuwb 3afaTb pacdeTHble napaMeTpbl OOBLEKTOB M HaXaTb

KHOMMKY BbIMNMOJIHEHNA pacyeTa.

MaTemaTtnyeckas Mopenb CEeTU [AOfsi NPOBeAeHMs TennorMapaBiyYeckux pacyeToB
npeacTaensieT cobov rpad, roe Ayramu, COeauHSIIOWMUMK  Y3Mbl, SIBASKOTCS  Y4acTKu

TpybonpoBoaoB.

YyacTtok m3obpaxaeTcs OOHOW NUHMEN, HO MOXET O03Ha4yaTb HECKOSbKO COCTOSIHUA,

3adaBaeMbIX pa3HbIMU peXMMaMn:

Pengm | ———te——  EBKIFOMEH

Pengmal - - - OTEmOMeH
Pemama 3 ———————  omamones obpaTHBE

Pesama 4 OTEITFOYEH TI0 AR LFE

PVI(ZyHOK 3.2- VI306pa>|<eHMe HECKOJIbKMX COCTOAHMMN Yy4acTKOB, 3agaBaeMbiX pa3HbIMU peXxXxumam
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OTO BHELUHee npeacraBiieHne CeTu. I'Iepeu Ha4arioM pacyeTa BHeELLHee npeacraBrieHne
ceTn, B 3aBUCMMOCTU OT TUNOB N PEXMNMOB 3J1IEMEHTOB, COCTaBJIAOLLNX CETb, npeo6pa3yeTCﬂ

(koompyeTcsl) BO BHYTpeHHee NpeAcTaBneHne, No KoTopoMy M NPOBOAUTCS pacyerT.

rlpOCTbIM y35IOM B MOAEeSIN CHUTaeTCA nobon y3ell, 4bu CBOWCTBaA cheumanbHO He
OroBopeEHb.LI. npOCTOVI y3ell CIyXUT TOJbKO A5 coeAnHEeHUA y4aCTKOB. Taknmu y3namm and
Moaesin ABNAKTCA TEryioBble KamMmepbl, OTBETBJIEHUA, CMEHbl AMaMETPOB, CMEeHa Tuna

NPOKNagkn nnn tuna n3ondunm n T1.4.

Bo BHyTpeHHel KogupoBke Takue y3rbl NpeBpaLlaoTcs B ABa y3na, o4avH B Nodatowem
TpybonpoBoae, Apyron B o6paTHOM. B Kaxaom y3re MoXHO 3afaTb CIMB BOAbI U3 NOAAMOLLENO

n/vinn n3 obpatHoro TpybonpoBoaOs.

MoTpebutenb TEnnoBOM 3SHEPrMN  XapaKTePU3YeTCsl pacYeTHbIMM Harpyskamy Ha
CUCTEMY OTOMMEHUS!, CUCTEMY BEHTUNALMM W CUCTEMY T[OpPSMEro BOAOCHAGXKEHUS U
pacyeTHbIMKM TEMNepaTypamy Ha BXode, BbiXxode NoTpebuTens, U pacyeTHON TemnepaTypomn

BHYTPEHHEro BO3ayXxa.

B ogHonMHenMHoOM npeacTaBneHMM noTpebuternb - 3TO Y3N0BOM 3MEMEHT, KOTOPbIN

MOXET ObITb CBSI3aH TOSbKO C OAHUM Y4aCTKOM.

BHyTpeHHAsT kogupoBKa noTpebutens CywecTBEHHO 3aBUCUT OT €ero  CXembl
npucoeavHeHns K TennoBoM ceTn. Cxembl MOryT ObiTb 3MneBaTOpHble, C HACOCHbIM
CMeLLUeHNeM, C HE3aBUCUMbIM MPUCOEAMHEHMEM, C OTKPbITLIM UMK 3aKpbITbiM OTOOPOM BOAbI
Ha BC, c perynatopamu TemnepaTypbl, OTONMEHUS, pacxoda U T.4. Ha gaHHbIA MOMEHT B

pacnopaXXeHnn norb3oBaTenA 35 cxem npuncoeanHeHunsA n0Tpe6V|Tene|7|.

Ecnun B 30aHMM HECKOMBbKO Y3IOB BBOAA, TO OOGBHEKTOM «MOTPEOUTENb» MOXHO OnMcaTb
KaXabli BBOA. B Toxe Bpemsi Kak OAuH MOTpeduTenb MOXHO OonucaTh Lenblid KBapTan Unm

3aB0[, 3a4aB AN Takoro notTpebutens 0600LeHHbIE TENMOBbLIE HArPYy3KM.

O600LWeHHbIN NOTpebuTenb - 9TO y3en, Ha KOTOPOM Harpy3ka 3agaetca nmbo

I'IOTpe6J'IF|eMbIM pacxoaom, nnbo pacxon o6ycn03neH 3a[aHHbIM COMNMpOTUBNEHNEM Y3ra.

Takon o6bekT yaobHO Mcnonb3oBaTbh, KOrda BO3HMKAET HeoOXoaMMOCTb paccumTaTb
rmapaBnuky cetm 6e3 mHoOpMauum O TEMNOBbIX Harpyskax W KOHKPETHbIX CXemax
npucoeavHeHns notpebutenen Kk TennoBol ceTn. Hanpumep, npy pacyete mMarmcTpanbHbIX
ceTen MHdopmaumm O KBapTarbHbIX CETSIX MOXET He ObiTb, @ Anst OLEHKN NoTepb Hanopa B
MarMcTpansx [[OoCTaTovHO 3agaTb 0600uweHHble pacxodbl B TOYKax MPUCOEAVMHEHMS

KBapTarioB K MarnMcTparnbHON ceTu.
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B ogHonuHenHom nsobpaxeHnn He TpebyeTcs nogkntodatb 0600LEHHbIM NOTpedbuTens
Ha OTAenbHOM OTBOASLLEM Yy4acTKe, Kak B Criydae npocTtoro notpebutensa. To ectb B 3TOT
y3ern MOXeT BXOAUTb U/Mnn BbIXOAUTb NIOB0E KONMYECTBO Y4aCTKOB. OTO NO3BOMSET ObICTPO 1

y,EI,O6HO, C MUHMMalIbHbIM KOJTM4ECTBOM UCXOOHbIX AaHHbIX.

I
|

METOUHMK OGoGIWEeHHbIe NOTReGHTENH

PucyHok 3.3 - O6006LeHHbIN NoTpebutennb

LUTM - 310 y3en AOMOMHUTENBHOIO pPerynvpoBaHUa W pacnpefesieHnss TennoBon
aHeprun. Hanunume Takoro ysna nogpasyMeBaeT, YTO 3a HUM HaxoauTcs TYNUKoOBas CeTb, C
nHameuayanbHeiMy notpedutenammn. B LITIT moxeT BXoauTb TONbKO OAMH Y4aCTOK U TONbKO
OMH Y4aCTOK MOXET BbIXOAUTb. [puyemM BXOAAWMA y4acToK NaeT Co CTOPOHbLI MarnucTpanu, a
BbIXOOSALWMA Y4aCTOK BedeT K KOHeYHbIM noTpebutenam. BHyTpeHHsas koguposka LTI
3aBUCUT OT €ro CXeMbl MPUCOEONHEHUST K TENoBOM CETU. OTO MOXET ObiTb rpynnoBoOn
aneBaTop, rpynnoBOM HAaCOC CMELLEHUS, HE3aBMCUMOE MOAKIMIOYEHNE TPYNMbl NOTpedbuTenen,
bovnepbl Ha BC n T1.4. Ha AaHHbIM MOMEHT B pacrnopsbkeHuu nonb3oBaTtens 29 cxewm

npucoeamHenns LITT1.

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - UTN

Mepembldka NO3BONSIET CMOAENUPOBATb YYacCTOK, COEAMHAKLWMA MNOAAWMA U
obpaTHbIn TpybonpoBoabl. B 3TOT y3en MOXET BXOAUTb U/WINK BbIXOAUTb Mob0e KONmM4ecTBo

y4acTKOB.
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PucyHok 3.5 — lNepembiuka

Tak kak nepemMblyka B OOHONMHEMHOM W3006paXkeHuV npeacTaBreHa ya3nom, To Ans
MOJENUPOBaHNA COEOUHEHMST MeXay noAarolmM TpyoonpoBOoAOM OOHOMO YyyacTka U
obpaTHbIM TPYOONPOBOAOM APYroro y4acTka OAHOrO 3NIEMEHTa «MNepeMblyka» HeAoCTaTOYHO.

lMoHagobATCA elle ABa yvacTKa: O4MH TOMbKO NoAaroLLmMIn, APYrom - TOSbKO 06paTHbIN.

PucyHok 3.6 - CoeguHeHue mexay noaaromm Tpy6onpoBoAOM O4HOIO y4acTka U 06paTHbIM TPyGONpoBOAOM
Apyroro y4yactka

HacocHas ctaHuusa B OOHONMMHENHOM M300paXKeHnn NpeacTaBnsAeTcsl OgHMM y3nom. B
3aBMCUMOCTM OT TabnM4yHbIX MapaMeTpPOB 3TOr0 Yy3ra HAcoC MOXET ObITb YCTaAHOBMEH Ha
nogatowemM unn obpaTtHoM Tpybonposoae, NMbo Ha obomx TpybonpoBoaax OLHOBPEMEHHO.
[nsi 3agaHna HanpaBneHnst 4eNCTBUSA Hacoca B TOT y3es TOMbKO OAMH Y4acToK 0b6s3aTensHO

JOJIMKeH BXOAUTb 1 TOJIbKO OAUH YH4aCTOK OOJPKEH BbIXOOUTb.

PucyHok 3.7 - HacocHas ctaHuus
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Hacoc moxHO mogenvpoBaTb AByMs cnocobamu: nubo Kak maeanbHOe YCTPOWCTBO,
KOTOpOE U3MEHSIET JaBneHne B TpybonpoBoae Ha 3a4aHHy0 BENMUYUHY, NMOO Kak YCTPOMCTRO,

paboTatoLLee C y4ETOM pearnbHOl HarnopHO-PaCcXoAHOM XapaKTepPUCTMKN KOHKPETHOTO Hacoca.

B nepBom crnyyae npocTo 3agaeTcsi 3HaYeHVe Haropa Hacoca Ha mnofatolem uunm
obpaTHom Tpybonposoae. Ecnv 3HaueHre Hanopa Ha 0oHOM M3 TPYOONPOBOAOB PaBHO HYJIHO,
TO Hacoc Ha 3Tom TpybonpoBoae oTcyTcTByeT. Ecnm 3HayeHne Hanopa oTpuuaTensHo, TO 3TO

03Ha4aeT, YTO HacoC paboTaeT HABCTPEYY BXOASILLEMY B HETO Y4acTKy.

H=10#x H=-10n
O—{ p—0 O—={ p—0
H=-10n H=10n
=l
an| [ | A [ —
4 I ! 30 e ——
30 | —— 4 I |
o 20
20
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PucyHok 3.8 - Nbe3omeTpuyeckue rpachmkm

Ha pucyHke BUOHO, Kak pasnuyHble HanpaBneHUsl y4acTKoOB, BXOAALLMX U BbIXOAALLMX U3
Hacoca B COYETaHUM C pasHbiMM 3HaKaMu Haropa, BMUSIOT Ha pesynbTaT pacyeTa,

OTOOpPaXKeHHbIN Ha NMbE30OMETPUYECKMX rpadhmKax.

Korga 3agaetcsa TOMbKO 3HadeHue Hamnopa Ha Hacoce, OHO OCTaeTCA HEU3MEHHbIM He

3aBMCMMO OT npoxogsALlero 4yepes3 HacocC pacxoaa.

Ecnn mopgennpoBatb paboTty Hacoca ¢ ydetom ero QH xapakrtepuctuku, To crieqyeT

3aaTb pacxodbl M Hanopbl Ha rpaHMLax pabo4ven 3oHbI Hacoca.
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Hmax —

Hmin ‘\

Gmin (aha s

PucyHok 3.9 - HanopHo-pacxoaHas xapakTepucTuka Hacoca

Mo 3agaHHBIM ABYM TOYKaM onpeaensietTcs napabona ¢ MakcMMyMOM Ha OCW AaBfieHUN,
Mo KOTOpow pacyeT v ByaeT onpeaensaTb Harnop Hacoca B 3aBUCMMOCTM OT pacxoda. Cnegyet
OTMETUTb, YTO XapaKTepUCTWKa, 3aJaBaemasi Takum o6pas3oM, MOXET OTiM4aTbCa OT
peanbHOW XapaKTEPUCTUKM Hacoca, HO B npegenax paboden obnactn obe xapakTepuCTUKn

npakTn4eck coBrnagatot.

[1ns onnucaHnst HECKOMNbKNX napanresibHO pa6OTalOUJ,I/IX HaCcoCOB OOCTAaTO4YHO 3a4aTb UX
KOJIMHECTBO WU pPe3YIbTUPYOLAaA XapakKTepUCTuka 6y/:|,eT onpegeneHa npun pacyete

ABTOMATU4ECKW.

Tak kak Hanopbl Ha rpaHuuax paboyen obnactnm Hacoca GepyTca M3 CrpaBoOYHUKA U
BCerga NonoXWTENbHbI, TO HanpaeBreHve OEeVCTBMS TaKoro Hacoca OyaeT onpeaensTbes

TOJIbKO HanpasreHnemM BXxogdLwlero B y3es y4dacTka.

[poccenupytoLlimne ycTponcTea B O4HONMMHENHOM NPeACTaBnNeHnN ABNATCA y3rnamu, HO
BO BHYTPEHHEWN KOOMPOBKE - 3TO AOMNOMHUTENbHbIE YYaCTKN C MOCTOAHHBIM UM NepeMEHHbIM
conpoTmeneHvemM. B gpoccenvpyrowmmn y3en obsisatenbHO OOMKEeH BXOAUTb TOMbKO OAWH

Y4acCTOK, U TOJIbKO OAUH y4aCTOK 13 y3I1a OOJTDKEH BbIXOOUTb.

Ha nogawuwen npySonpofoge Sreg

o 2 L o
o — o
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PucyHok 3.10 - ipoccenupyrolme ycTporucTBa
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C TOuYkM 3peHusa mogenu AapoccernbHasa wanba 310 (PUKCMPOBAHHOE COMPOTUBIIEHME,

onpeaensieMoe AMameTpOM LLanbbl, KOTOPOE MOXHO YCTaHaBNMBATL Kak Ha NoAatoLLeM, Tak 1

Ha obpaTHom Tpybonposode. Tak Kak 3TO HeperynMpyeMoe COMpOTUBMEHWE, TO BeNvyMHa

racvMoro Lanboii Harnopa 3aBUCKT OT KBagpaTa, NPOXOASLLEro Yepes Lwarby pacxona.

Ha pUCyHKe BUOHO, KaK MEHAKTCA MNoTepn Ha wanbe, yCTaHOBJ'IeHHOIZ Ha nogarLliem

Tpy6onpoBoae, Npy yBenMYeHUn pacxoda Yepes Hee B [Ba pasa.
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PucyHok 3.11 - ipoccernbHas wanba

- YCTPOMCTBO C MNEPEMEHHbIM COMPOTMBIIEHUEM,

KoTopoe

Nno3BOJIdEeT nogaepXmBaTtb 3agaHHOE JaBrieHne B pr6OI'IpOBOL|,e B onpeaeneHHomMm gmnanal3oHe

M3MEeHEeHUA pacxoaa. PerynﬂTop AaBreHna MOXET yCTaHaBJIMBaTbCA KaK Ha nodarolem, Tak n

Ha obpaTHOM TpybGonpoBoae.
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PucyHok 3.12 - Perynsitop naBneHus
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Ha pucyHke nokasaHo, YTO MpV YBENWYEHWM B [Ba pasa pacxoda 4Yepes3 perynstop,
YCTa@HOBIEHHbIN B 0OpaTHOM TpyGonpoBoAe, OaBMEHWe B pPerynMpyeMoM Yyane OcCTaeTcs

NOCTOAHHbIM.

BennunHa conpoTuBReHUs perynsitopa  MOXeT UW3MEeHsTbCs B npedenax ot
GECKOHEYHOCTN [0 COMPOTUBIIEHMSI MOMHOCTBIO OTKPbITOro perynstopa. Ecnu ycnosus
paboTbl CETU 3aCTaBMSAOT PErYNSTOP MOMHOCTLIO OTKPbITLCH, TO OH HAaYMHaEeT paboTaTb Kak

HeperynupyemMbli 4pOCCeNnVUPYIOLLMIA y3en.

PaboTta perynatopa pacnofiaraemoro Haropa aHarnorn4yHa pa60Te peryndaropa
AaBlieHusA, TOJIbKO B 3TOM Cllydae pPeryrndatop CrapaeTtcd AepiKaTb NOCTOSIHHOM 3a[jaHHYIO

BEMUYMHY pacriofiaraeMoro Haropa.

Perynatop pacxofa - 9T0 y3en C NepeMeHHbIM COMPOTUBNEHNEM, KOTOPOE MO3BONAET

noaaep>XXmBatb NOCTOAHHbIM 3ajlaHHOE 3Ha4YeHNE NpoxoadaLero Yepes perynaTtop pacxoga.

Perynatop MOXHO YyCTaHaBnMBaTb KakK Ha noJatkllem, Tak M Ha obpaTHOM
Tpy6onposoage. K pabote perynatopa pacxoda MOXHO OTHECTM BCE cCKasaHHoe Mpo

perynsitopbl AaBneHus.

3.4.2 HanapouyHbIM pac4yeTr TensoBom cetm

Llenblo HanmagoyHoro pacuyeta siBnsieTcsl obecrneveHne noTpebutenert pacyeTHbIM
KONMYeCTBOM BOAbl U TEMNMoBOW 3Heprun. B pesynbTaTe pacuyeTta ocyllectBnseTcs noadop
3MNeBaTopoB M WX COMer, NPOM3BOAMTCS pacyeT CMECUTENbHbIX W APOCCENUPYHLLMX
YCTPOWCTB, OMpeaensieTcss KOnM4YecTBO M MECTO YCTaHOBKM OpoccenbHbiX wWwainb. Pacyert
MOXET NPOM3BOAUTLCS MNPV M3BECTHOM pacrofiaraéMoM Harope Ha WCTOYHUKE W ero

aBTOMaTU4eCkOM no,u,6ope B Clly4ae, eCln 3ajaHHOro Harnopa He goCTaTO4HO.

B pesynbTate pacyeTa onpeensitoTcsi pacxodbl M NoTepu Haropa B Tpybonposoaax,
Hamopbl B y3rax ceTh, B TOM Y1CIe pacnoriaraemble Harnopbl y notpebuTtenein, Temnepartypa
TENNoHoCcUTENs B y3nax cetu (Mpy y4eTe TENMOBbIX NOTEPb), BENMYMHA U30LITOYHOrO Harnopa

\ n0Tpe6|/|Tene|71, TemMnepartypa BHyTpeHHEro Bo3ayxa.

[poccenupoBaHne M30bLITOYHBIX HAMOpPoB Ha abOHEHTCKMX BBOAAX MNPOM3BOOAT C
MOMOLLIbIO  COMen 3reBaTtopoB M ApoccenbHbix wand. [poccenbHble wanbbl nepeq
aboOHEHTCKMMN BBOAAMM YCTaHaBMMBAKTCA aBTOMaTUYECKM Ha mogaroliem, obpaTtHOM wnu

oboux TpybonpoBogax B 3aBMCUMMOCTM OT HEOOXOoAMMOro ANsi CUCTEeMbl MAPaBNYECKOro
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pexuma. Mpn paboTe HECKONbKMX MCTOYHWKOB HA OAHY CeTb OnpeaensieTcs pacnpeereHne
BOAbl U TENIOBOV 3HEPTMN MeXAY UCTOYHMKamMK. [MoasoauTcst 6anaHc no BoAe M OTMyLEHHOM
TENIIOBOW 3Heprve Mexay UCTOYHMKOM U noTpebutensmu. Onpepenstotcs notpebutenu u
COOTBETCTBYIOLUMIN MM WCTOYHWUK, OT KOTOPOrO [aHHble MoTpeduTenu nonyyawT Boay M

TenoBYH SHEPIAIO.

3.4.3 MoBepouHbLIN pacuyeT TenJsioBoM cetm

Llensto noBepovHOro pacyeTa sBNsieTcs onpegeneHve ¢akTUY4ecknx pacxodoB
TENNOHOCUTENSI Ha Yy4yacTkax TennoBOW CETU M Yy NoTpebutenen, a Takke KONMYecTBe
TENMOBON 3HEpPruM Mony4aeMon MoTpedutenem npu 3adaHHOW TemnepaTtype Boabl B

nogatoLem Tpybonposoae 1 pacrnonaraeMoMm Harnope Ha UCTOYHUKE.

Co3gaHHaa MaTematudeckasl WMUTaUMOHHasi MOAENb CUCTEeMbl TennocHabXeHus,
cnyxatllasi Ans peweHnst NOBEPOYHOM 3a4ayn, NO3BOSSET aHANM3MPOBaTb MMOPABINYECKUNA 1
TENNOBON pexuM paboTbl CUCTEMbI, @ TaKkke MPOrHO3NpPOoBaTb WU3MEHEHME TemnepaTypbl
BHYTPEHHErO BO3dyxa Yy noTpebutenen. PacyeTbl MOryT NpoOBOAUTLCS MpU  PasfMYHbIX
MCXOOHbIX AaHHbIX, B TOM Y/Cne aBapUMHbIX CUTYaUMsIX, HanpyUMep, OTKIOYEHUN OTAENbHbIX
Yy4acTKOB TEMNMOBOW CeTW, nepedayn Boabl W TEMSIOBON 3HEPIMU OT OOHOMO WCTOYHMKA K

LPYroMy no ogHOMy 13 Tpy6onpoBOAOB U T.A4.

B pesynbTate pacyeta onpenensioTcs pacxodbl M NoTepu Hanopa B Tpybornposoaax,
Hanopbl B y3nax ceTu, B TOM Y1Cre pacnoraraemMble Hamnopbl y notpebutenen, Temneparypa
TEeNSIoOHOCUTENS B y3rax ceTu (Npy yyeTe TEnmoBbIX MOTEpb), TeMnepaTypbl BHYTPEHHErO
BO34yxa y notpebutenen, pacxodbl U TemnepaTtypbl BOAbl HA BXOAE W BbIXOOE B KaXayto
cuctemy TennonoTpebnerus. [lpu paboTe HECKONMbKUX WMCTOYHUMKOB Ha OOHY CeTb
onpegensieTca pacnpeneneHne BoAbl U TEMOBOW 3HEPrUN Mexay UcTodHuKamu. [Noasogutcs
GanaHc no Boge M OTNYLLUEHHOW TEMMOBOW HEPrMEN MeXay UCTOYHUKOM M noTpebutensmu.
Onpegensotcs notTpedbutenn u COOTBETCTBYIOLUMA UM WUCTOYHWUK, OT KOTOPOro [AaHHble

noTpebuTeny nony4yaroT BoAy U TEMNMOBY 3HEPTUIO.

344 KOHCTpYKTOpPCKMM pac4eT TenJsioBoM Cetm

Llenblo KOHCTPYKTOPCKOrO pacyeTa SIBNSeTCA onpeaeneHne auameTpoB TpyGonpoBoaoB

TYMNMKOBOW W KONbLEBOW TEMMOBOW CETU MPWU MPOMycKe MO HUM pPacyeTHbIX PacxodoB Mpu
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3agaHHOM (N1 HEM3BECTHOM) pacrnosiaraeMoM Harnope Ha UCTOYHUKE.

[aHHasn 3agaya MoxeT ObITb MCMoSb30BaHa NpY Bblaaye paspeLueHust Ha NOAKMIYeHne
noTpebutenen K TENMOBON CETH, TaK Kak B Ka4eCTBE MCTOYMHMKA MOXET BbICTynaTb ntobon
y3€ern cucTeMbl TEMNOCHAGXeHNs, HanpuMep TennoBasi kamepa. [ns 6onee rmMbKoro peLleHust
[JaHHOM 3adayv NpedycMOTpeHa BO3MOXHOCTb M3MEHEHMSI CKOPOCTU ABWKEHWUst BOAbl MO
y4acTkaMm TEMNsIoBOWM CETM, YTO NPUBOAUT K M3MEHEHMIO AMaMeTpoB TpybonpoBoaa, a 3HauuT u

pacnoniaraemMoro Harnopa B TOYKe NnogKrito4eHnA.

B pesynbtate pacyeTta onpedensitoTcs AvameTpbl TPyOONpoBOAOB TEMNOBOW CETH,
pacnonaraembiii Hamop B TOYKE MOAKMIOYEHUs!, pacxodbl, MOTEpVM Hamnopa U CKOPOCTM

OBWXEHNA BOObl HA y4aCTKax CETU, pacnojiaraeémMble Hanopbl Ha I'IOTpe6I/ITeJ'IF|X.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UCTOUHUKE

LleJ'IbI-O 3afjavn 4dBndeTca onpepeneHne MnHmmasribHo Heobxoammon TeMnepartypbl
TENnOHOCUTENS Ha BbIXOAE M3 UCTOYHMKA Anst obecnedeHus Yy 3aaHHOro n0Tpe6|/|Ten;|

Temneparypbl BHyTPEHHETO BO3lyXa HE HUPKE pac4eTHOM.

3.4.6 KommyTaumoHHble 3apaum

AHanM3 OTKMIOYEHUN, NEepPeKnioYeHnn, MNOoUCK Onvxkanwen 3anopHOM apmatypbl,

OTKIIHOYatoLLEN Y4aCTOK OT UCTOYHUKOB, UJTN MOJIHOCTbIO I/I3OJ'II/1pyI-OLLI,eIZ y4aCToOK U T.4.

3.4.7 Mbe3omerpuueckun rpacpmk

Ll,eru:ro NOCTPOEHNA MNbe3oMeTpn4ecKoro rpacpvu(a ABNAETCA HarnagHaa UnnocTpaund

pe3ynbTaToB rmapaBriin4eCcKoro pacyeTa (Hanap,quoro, NnoBepOYHOro, KOHCprKTopCKOFO).

OTO OCHOBHOMW aHanNUTUYECKUN MHCTPYMEHT crieuypuanncta rno ruapaBnnyeckum pacyetam
TennoBblX ceTen. Nbe3omeTp npeactaBnsieT cobon rpacouyeckMn LOKYMEHT, Ha KOTOPOM
N300paxkeHbl NMMHUN OaBMNEHUA B Nofatolien u obpaTHOM marmcTpansx TensoBOW ceTu, a
Takke npodunb penbeda MeCTHOCTM - BOOMb ONpeaenieHHOro nNyTh, COeAMHSIOLLEro Mexay
cobon ABa NpPon3BOSIbHLIX Y3Mna TENSI0BOM CETU MO HePa3pbIBHOMY MOTOKY TensoHocuTens. Ha

Nbe3oOMeTPN4EeCKOM Fpa(*)I/IKe HarmagHoO npenacrtaBlieHbl BCE€ OCHOBHbIE XapPaKTepUCTUKU
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pexunmMa, nonyvyeHHble B pe3dynbTtate rmgpaBriiM4ecKoro pacyeTa, no Bcem ysnam U ydacTtkam
BOOJIb Bbl6paHHOI'0 nyTn: MaHOMETpPUYeCKne gaBrieHnA, NnoJiHble N yaerbHbIE NOTEPU Hamnopa
Ha y4acTKax TENMOBON  CeTH, pacnonaraemMmble OaBrieHnsa B 2 KaMepax, pacxodbl
TennoHocuTen4d, nepernagbl, co3daBaeMble Ha HACOCHbIX CTaHUUAX WU UCTOYHUKAX,

N30bITOYHbIE Hanopbl N T.A4.

0 = AR - . - -
%0 o. ’-
80
s
- e r n - N, 2
2% ~ S = . -
& ~ - .
R v ——_%
10
[ PV SRS SR OO VR R SRS CCS U AU COVEREOUE A0 SR G RSSO, _:J
HoenicnO s weet 1N ™®ws TEK-10 TK.11 ™12 HCA THA3 TE.14 K15 LLTE e
TeogeNmeCxtd paaCoTa, M 13 14 15 16 5 3 ) 18 1"
Hanop 8 o0paToM TEVSONPORORe, M 2235 26748 27082 7413 42705 Qax: “an 45494 46102
PaCcnOna nsetiess nanop, M L2 8245 E737 £5.395 93264 899 46518 42585 40457
Anvea yuscres, M M3 NH BET RES 7254 5516 ns 1682
BtaTp yuacTea, M 01 01 01 01 01 ooy 005 005
FOTEEM MEN0DS & NOAMOREM TEHEONPOIoNe, M 0952 045y 0N 0544 1000 1807 2688 1108
Dotepe raroes ¢ oliparios TpyBonposoge, » 053 0N3 03 0% 0548 087s 1953 0808
CRopoc T APEmets BOAM § NOL TE-A0, MK 1082 0853 08 ors2 ome 119 052
Coopot T Arsumens BORM ¢ O TR-A0, MK 0re o1 0615 0554 0554 08TS 0878 S ]
Yarraon neaveast NoOTepw & N sk O 1711 1654 1649 1849 am €9.453 136863 -
4 N

PucyHok 3.13 - Nbe3omeTpuryeckni rpacdmk

LiBeT 1 cTUnb NIMHUKW 3agaeTcs Nonb3oBaTeneMm.

B Tabnuue noa rpadvkoM BbIBOAATCA ONS KaXKOOro Yyana CeTU HavMMeHOBaHue,
reojesnyeckas OTMETKa, BbICOTa MOTPebUTEns, Hamnopbl B MojawllemM W obpaTHOM
TpyGonpoBoaax, BenuynHa ApOCCenMpyeMoro Harnopa Ha Lwabax y notpeéutenei, notepu
Hanopa Mo y4acTkaM TennoBoW CETU, CKOPOCTM ABWKEHUS BOAbI HA y4acTKax TENmnoBoW CETU U

T.4. KonnyecTtso BbIBOOAUMOW NOA rpacpmkom MHopMauum HacTpanBaeTCs rnosib3oBaTerem.

3.4.8 PacueTr HOpMaTUMBHbLIX NOTEpPb TErnsa Yepes U3onALmIo

Llenbio gaHHOro pacyeta sBnNseTcA onpefeneHue HOPMaTMBHBLIX TEMMOBbIX NOTEpb
yepes usonsumio TpybonpoBoaoB. TensoBble NMOTepu OMNpeaensitoTcs CyMMapHO 3a rof C

pa3buskor no mecsauam. [pocMoTpeTb pesynbTaTbl pacyeTa MOXHO Kak CyMMapHO MO BCeW
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TENSIOBOM CeTU, TaK U MO KaXOoMy OTAerbHO B3SATOMY WCTOMHWUKY TEMNSIOBOM 3HEpPruv u
KaxxgoMmy LieHTpanbHomy TensioBoMy nyHkTy (LITT). PacyeT MoxeT ObiTb BbINOMHEH C Y4ETOM

NonpaBoYHbIX KO3MULIMEHTOB HA HOPMbI TEMIOBbLIX MOTEPD.

PesynbTaTbl BbINOSTHEHHBLIX pac4eToOB MOXHO aKcnopTuposaTb B MS Excel.

3.4.9 «PykoBopactBo nonb3osarena NMC ZULU»

«PykosogcTtBo none3osatensa 'MC ZULU» npeacraBneHa rno CCbifike Hbke

https://www.politerm.com/download/zulu/ZuluHelp.pdf

3.4.10 «PyxkoBoacrteo nonb3oBartena ZULU-THERMO»

«PykosogctBo none3oatens ZULU-THERMO» npeactasneHa rno CChbifike Huxe

https://www.politerm.com/download/zulu/ZuluThermo.pdf
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4 IJIEKTPOHHASA MOLENDb CYLLECTBYIOLLEA CUCTEMbDI
TEMNOCHABXEHUA. O3TAMNbI PASPABOTKU

4.1 UndopmaumoHHo-rpachmueckoe onucaHme o6LEKTOB CUCTEeMbl

TennocHabxxeHusa

Ha ocHoBe cywlectBytowen OM ans uenen ee paspaboTkm Obina cozgaHa MoaenbHas
G6asza —«ts 2020» («CyLiecTBytloLLEE MOSMOXEHMEY), B KOTOPOM NpoOBOAMIachL BbiBEPKA C
nocrieayoLwen KOPPEKTUPOBKON NHAOPMALMOHHO-TPAhUHECKOro  ONMCaHNst  CyLLECTBYIOLLIMX
0OBEKTOB CUCTEMbI TEMSOCHAOXKEHNSA rOPOACKOrO OKpyra TOMbSATTM  C YY4ETOM M3MEHEHUA,
npounsoweawmnx 3a nepunog 2015 — 2020 rogos, No AaHHbIM 3akasd4yunka (6asa aboHeHTOB; 6a3bl

TENNOBbIX CETEN; CyTOYHbIE BEAOMOCTH).

B paspabotaHHo Ga3e gaHHbIX 3MEKTPOHHOW MOAENM onMcaHbl U NpU HEODXOAMMOCTU
[AOMNOSHEHbI (CKOPPEKTMPOBAHbI) MacnopTHbIE XapaKTEPUCTUKN BCEX TUMOB OOHLEKTOB CUCTEMBI
TennocHabxeHus. MNonHoTa 3anonHeHus 6a3sbl AaHHbIX MO NapamMeTpaM 3aBUCUT OT Hanmuus

NCXOAOHbIX AAHHBIX Y TENNOCHabXaoLMX KOMMaHWUIA.
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4.2 OTnagka n KanMbpoBKa 3NEeKTPOHHOM Moaenm

B paMKax JaHHOro atara ObISI BbINOMHEHDI:

e OTlagkKa pa6OTbI pacyeTHbIX MaTeMaTu4eCKmnx Mop,yneﬂ nyTemMm BbIABJI1EHUA

OLUMOOK B UCXOAHBIX AAHHbIX;

e kanubpoBka MoOENM C Uenblo  [AOCTMXKEHWSI COOTBETCTBUSI pPacyeTHbIX
napameTpoB Mogeny hakTU4eCKUM napameTpam B OrnpeaenieHHbIX penepHbIX
y3nax cuctembl TennocHabxeHuss (Npu HanuyuMn MHdopMaummM Mo pacxonam,
AaBreHusiM Bodbl B MNofalolmMX M obpaTHbiX TpybonpoBoaax CUCTEMbI

TennocHabXxeHus ona akTMYecKoro pexmma).

Ha oaTane oTnagkym anekTpoHHOMW Mogenu Obin MPOBEAeH aHanvMa MofHOThbl U

OOCTOBEPHOCTN BHECEHHbIX NCXOOHbLIX AaHHbIX.

KanubpoBka mogenu - npouecc uaeHTUpuKaumm u TOHKOM HACTpOMKM Habopos
MCXOOHbIX AaHHbIX Takmm obpasom, 4Tobbl obecneynTb MakcumarbHoe npubnmxeHue
pe3ynbTaToB MMOPaBMYECKOrO pacdeTa K (akTMyeckum napameTrpam B OnpenesieHHbIX
penepHbIX y3nax CUCTEMbl TennocHabxeHus. [Ansa opraHu3auum npouecca kanmbposkn OM
BblOMpatoTCs pernepHble y3rbl B KaXOoW U3 cUCTeM TensiocHabXeHWs!, TakMe Kak: BbIBOLHOW
KONMEKTOp Ha WCTOYHMKE W/MMM HaCOCHble CTaHuMu W/unuM TennoBble MNyHKTbl U npoyne
9MNeMeHTbl TEMMOBOW CEeTWU, MO KOTOPbIM WUMEKTCA akTUYeckue AaHHble MO pacxofam

TENSIOHOCUTENS N pacnofiaraeMbiM Harnopam 3a oTonuTenbHbIM nepuog 2019/2020 rr.

OaHnM n3 HesaMeHUMbIX MHCTPYMEHTOB MNpU KaJ'II/I6pOBKe FMﬂpaBﬂMHeCKOVI mMmoaenn
TEnmnoBow cetTn SABNAeTCA I'IbG3OM6TpI/I‘-I€CKMI?I Fpa(bMK, MOCKOJIbKY Fpa(*)l/l‘-leCKaﬂ
MHTEepnpeTauna rapasriM4eckoro pexmma no3sondetr OA4HOBPEMEHHO Ka4deCTBEHHO MU
KOJIN4eCTBEHHO OLEHUTb MNonpaBKkn, KOTOpPbIE HeobxoaMMo BHECTU B pac4yeTHyt0O MoAaesb,
yTobbl OHa Haubonee agekBaTHO noBTOpAINa "FI/I,EI,paBJ'IVI‘-IeCKOG nosegeHue" peaanoﬁ

TENNOBOW CETU B SKCryatauun.

Takke ONA BbINOMHEHUS KanMOPOBKM WCMONb30Banuncb pesynbTaTbl MMOpPaBNYecKuxX
pacyeToB [OnA 3rEMEHTOB TEMoBOW CeTW, a Takke rpaduyeckoe nNpeacTaBneHne

napamMeTpoB TEMNNOHOCUTENS.
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MapannensHo paboTe C  BbllEOMNMCAHHLIM  MHCTPYMEHTApMEM  NpoBoAMIach
KOPPEKTUPOBKA W3HAYanbHO BBEAEHHbLIX [aHHbIX MO LUEepOXoBaTOCTM TpPybOnNpoBOAOB,
3HAYEHUsIM MECTHbIX COMPOTUBMEHWA W NpP. C UEnbl MOMyYEHUss MaKCMManbHOro
COOTBETCTBMS MapaMETPOB pacyeTHOM Modenn ¢ akTUYecKUMU napamMeTpamn CUCTEM

TennocHabXeHuq.

B panbHenwem paspaboTaHHas 3MeKkTpOHHAasi MOAenb UCMonb3oBaHa B kayecTBe
OCHOBHOFO  MHCTPYMEHTapusi Anst pas3paboTku cueHapveB pasBUTUS  CUCTEMbI

TennocHabxeHna ropoackoro okpyra Tonbsattn go 2038 roga.

PesynbTaTbl BbIMOMHEHHON KanMOpPOBKW B 3NIEKTPOHHOM MOAENW npeacTaBrieHbl B
cpaBHuTENbHOM Tabnuue 4.1. pagna 6GasoBoro nepuoda pas3paboTkMm  CXembl

TennocHabxeHus (otonutenbHoro nepuoaa 2019/2020 rr.).
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Ta6nuua 4.1 — Pe3ynbTaThbl BbINOHEHWS KANWOPOBKM 31IEKTPOHHON MOZENW CUCTEMbI TENNOCHa0XEHNA FOPOACKOro okpyra TONLATTU A1l OTONUTENILHOTO (3UMHEro) nepuoaa

MapameTpbl rMAPaBRANYECKUX PEXXMMOB Pa6GoThbI

Mo AaHHbIM hakTUUYeCcKoro pexuma paboTbl B oTonuTenbHbIM nepuog 2019/2020

Mo pesynbTatam BbINOJIHEHHOM KanVIGpOBKVI aﬂeKTPOHHOﬁ Moaerin cCuctembl

IT. TennocHabxeHus
OHepProncToYHuK,
MarucTpanbHbIn
BbIBOJA,
Rasnenne & noparowem/oGpatHom Pacxop TennoHocutens B nogatowem Rasnenne 8 nopatowem/oGparHom Pacxopn TennoHocutens B nogatowemM
prﬁonpoao,qax,c(.rM)Bo.q. cT./ M BOg. Tpy6onposoae, (M) pr60npoao,qax,c(.:n) Bof. cT. / m BoA. Tpy6onposoae, (M)
T3OL, BA3a T3LU BA3a(TEBWUC): 147/ 30 T3LU BA3a (TEBUC): 15595,8 T3L BA3a(TEBUC): 147/ 30 T3L BA3a (TEBUC): 15676,2
[opog TIM-4: 94/ 30 [opog TI1-4: 3689,4 [opog TI1-4: 94/ 30 [opog TI1-4: 3684,6
ToT3L 3aBopg TIM-1: 94/ 30 3aBsop TI-1: 2582,0 3aBop TIM-1: 94/ 30 3aBop TI1-1: 2668,3

BocTtok TIM-3: 94 / 30

Boctok TI1-3: 1963,2

Boctok TIM-3: 94 / 30

Boctok TI1-3: 1988,5
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5 JJIEKTPOHHAA MOLAEJb NEPCNEKTUBHOM CUCTEMbDI
TEMNNOCHABXEHMUA

MopgenupoBaHne nNepPCnekTMBHOIO BapuaHTa pPas3BUTUS CUCTEMbI TennocHabxeHus
(CTPOUTENBCTBO HOBbLIX U PEKOHCTPYKUMA CYLLECTBYHOLMX WUCTOYHUKOB TEMMOBOW 3HEPruM,
nepepacnpeaeneHme TENMOBbIX Harpy3oK Mexay UCTOYHMKaMW, onpenerieHne BO3MOXHOCTU
MOAKIIOYEHMA HOBbIX MOTpebuTenen TennoBOM SHepruu, onpegerieHne onTUMarnbHbIX
BapuMaHTOB Ka4yeCTBEHHOr0 W HagexHoro obecneyeHust TEMMOBOW 3HEPrMen HOBbIX
notpebutenen n T.4.) OCYLIECTBISIETCA Yepe3 MexaHU3M CO3gaHust U agMUHUCTPUPOBAHUSA
cneumanbHbiX  "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(KOHTpoOnbHOM) 6a3bl AaHHBLIX OMUCaAHWSA TEMIOBOWM CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHUnynAaunun be3 pucka NCKa3nTb Unn nospenTb KOHTPOJIbHYHO 633y.

B pesynbTate co3gaHusi NEPCNEKTUBHOMO BapuaHTa A0 KOHeYHbIX notpedutenen B M
B COOTBETCTBUM C MacTep-NraHoOM Obinv co3faHbl MoaenbHble 6asbl, oTpaxawolime

NepPCneKTUBHbBIE COCTOAHMS CUCTEMBI TennocHabxeHusa Ha 2038 roa,.

B nepcrnekTBHbIX MOoAes1bHbIX 0asax Yy nraHnpyembixX K NOAKIMHYEHUO n0Tpe6|/|Tene|?1 B

none «Homep_T1IM» BHeceH cneayoLmn KoA:
Mr_x, roe
«MM» o6o3Ha4aeT nepcnekTUBHbLIN NOTpeduTenb

«X» - MOPSAKOBbIA HOMEpP B NepcrnekTMBHON 6a3e abOHEHTOB. KOTOpasa NpeacTaBreHa B
Maee 2 MNpunoxenve 1 (wmndp 36440.0M-MNCT.002.001).

PesynbTaTbl pacyeta NEpPCneKkTUBHbIX  MAOPaBMYECKUX  PEXMMOB  CUCTEMBI
TennocHabXeHnss  ropoackoro  okpyra  TonbsiTTu npeacraBreHa B OOKYMEHTEe
«ObocHoBbIBaKOLWME MaTepumarnbl K cxeme TennocHabXeHnsa ropoackoro okpyra TonbsTTn Ha
nepuog o 2038 roga. maea 4. NepcnekTBHble 6anaHcbl TENMOBON MOLHOCTU UCTOYHUKOB
TENnnoBOW 3HEPrnM 1 TennoBon Harpysku. MNpunoxeHne 1. MNepcnekTnBHblE rMapaBnMyeckue
peXMMbI TennoBbix ceTen» (wmdp 36440.0M-IMCT.004.001).
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6 AOKYMEHTbI MO PA3PABOTAHHOM 3JIEKTPOHHOU MOOENU

Mo pe3ynbTatam pa3pa60T|<|/| SﬂeKTpOHHOVI MOLENMN CUCTEMbI TEMNOCHaAbXEeHNS

ropoackoro okpyra TonbsATTM paspaboTaHbl creaytoLme AOKYMEHTbI:

e HacTosWMMn OokymMeHT - «OOocHOBbIBalOWME MaTtepuanbl K  CXeme
TennocHabXeHnsa ropoackoro okpyra TonbaTTn Ha nepwog 0o 2038 roga. Mnaea
3. OnekTpoHHasi MoAenb CcUcTeMbl TennocHabxeHus» (wndp 36440.0M-
MCT.003.000);

e «O6ocHoBbIBalOLLME MaTepuarnbl K cxeMe TenrnocHabXXeHnsa ropoackoro okpyra
TonbaTTn Ha nepuwog o 2038 roga. [naea 3. OnekTpoHHass MoAeNb CUCTEMBI
TennocHabxexus. Mpunoxenune 1. Npadmyeckas yacTb» (wmndp 36440.0M-
MNCT.003.001);

e «O6ocHoBbIBalOLWME MaTepuarnbl K cxeMe TenrnocHabXXeHnsa ropoackoro okpyra
TonbatTn Ha nepuwopg oo 2038 roga. [Masa 1. CywecTBytowlee nonoxeHue B
ccepe nNpousBOACTBa, nepefayn n notpebneHust TennoBOW 3HepPrun Ans
uenen TennocHatxenns (wmdpp 36440.0M-NCT.001.000). MpunoxeHne 4.
CyliecTBylOlIME TMOPABNNYECKME pPEXMMbI TEMNNOBbIX ceTeny  (wmndp
36440.0M-I1CT.004.001);

e «O6ocHoBbIBalOLLME MaTepuarnbl K cxemMe TenrocHabXeHnsa ropoackoro okpyra
TonbsatTTn  Ha nepuog oo 2038 roga. Mnaesa 4. lNepcnekTuBHble GanaHChbl
TENMOBON MOLLUHOCTU UCTOYHMKOB TEMSIOBOW 3HEPrnm M TENSOBOW Harpysku
(wncpp  36440.0M-TCT.004.000).  TlMpunoxeHne 1.  [NepcnekTuBHbIE
rmapaBnnyecKkne pexmmbl TeNOBbIX ceTen» (wndp 36440.0M-IMCT.004.001).

Mo pesynbtatam pas3paboTkym 3MEKTPOHHOM MOAENM CUCTEMbI  TennocHabXeHus

ropoacKoro okpyra ToneaTTn pa3pa60TaHb| crneayrouime MmoaernbHble 0asbl:

e MogenbHas 6asa «ts _2020» («CyllecTBytoLiee nosnoxeHne») - paspaboTaHHas

MoaenbHas 6a3a no cyulectByroiemMy COCTOAHNIO CUCTEMDI TennocHabXeHus;

e MogenbHas 6Gasa «ts_2038» («Tennoas_ceTb_2038»),- MmogenbHble 6asbl Mo

NepCcrnekTMBHOMY Pa3BUTMIO CUCTEMbI TENocHabxeHns Ha 2038 rop.

36440.0M-11CT.003.000
42



OBOCHOBbIBAIOLIWE MATEPUAJIbI K CXEME TENJIOCHABXEHWA TOPOACKOIO OKPYIA TONATTU HA NEPUO A0 2038 FOJA.
FMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNOCHABXEHUA»

XapakTepuCTUKN  TEMSOBbIX CETEN CUCTEM TENSIOCHAbXEHMs rOpoaCKOro  OKpyra
Toneartn npvBedeHbl B AokymeHTe «OBOCHOBbIBalOWMe MaTtepuanbsl K cxeme
TEeNnsIocHabXeHns1 ropoackoro okpyra TonbsaATT  Ha nepuog go 2038 ropa. [naea 1.
CyulecTBytoLlee NonoxeHne B cpepe NpomsBoacTBa, nepeaaydn n notpebneHms TennoBomn
9Hepruvm ansa uenen TennocHadbxeHus» (wndpp 36440.0M-MNCT.001.000). MNpunoxerHne 2.
Tennosble ceTny (Wndp 36440.0M-MNCT.001.002).
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